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• This  table  of  proposed  go  an  mea 

compiled  from  statements  prepare  • several  individuals  within 

the  Marine  Sciences  Departm  snt.  These  req  1 re s.ar<  1 1 >b*  1 te 

static.  They -reflect  the  judgemi  t . people  and  will  change  to  meet 

the  evolving  oceanographic  n <.  ■ t . a. 

This  table  is  being  published  as  a 

distribution  within  th  Marine  Sc  is  taken  to  the 

specifications  and  statements  contain! 

record  by  memoranda  t|  Director  • 3 

Division  Directors  and  - 
during  periodic  revisions. 
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PROPOSED  OCEANOGRAPHIC  MEASUREMENT 
HE  OU IP  E ME  NTS 


A.  WAT1*  MOTION 


MEASUREMENT 

SAMPLING  I NTERVAJ. . HODt  , 

LfMITAI I0|fS  AND  ROMAICS 



RANGE 

ACCURACY 

SIZE.  AND  DURATION 

1.  Current* 

*.  Present 

capabl titles 

(1)  Spe^d 

(2)  Direction 

2.b  to  260  cm/sec 
001°  to  360°  Mag 

. .6  ca/aec  *1001 
5.2  cm/aac  * 501 
l 25.8  cm/aec  - 5t 

t I0e  Relative 

1 min  average  for  grestrr)  at 
interval*  of  1 »ln  to  1 hour. 
Recorded  digitally  and  cliectly 
unattended.  Sampling  durst  1>  la 
a function  of  sampling  interval 
and  power  supply  - f:nm  i wees 
to  3 months. 

Ynatr  aaents  are  TfmiteJ  1 

metera  depth  Currant  direct (on 
•ic  ntv  la  a function  t magnetic 
atiti.de  Spaad  accuracy  la  baaed  on 
Savonl  • Roter  limitations 

b.  Required 

capabt lit  lea 

(1)  Speed 

(2)  Direction 

0.26  to  310  cm/ae< 
001 *?  to  360°  True 

0.26  cm/aec  - l 001 
2.6  cm/aec  - 5GT 
^ 2 cm/aec  t 51 

-2°  Resolution 

Sampling  rate  variable  frr  con- 
tinuous to  hourly  Inc  rev.eit  a . 
Analog  and/or  digital  recording 
with  ahort  period  (£l  min) 
averages  . 

Depending  p n requ i remr • « , arlf 
contained,  shipboard  suspended.  r 
r e letretered  on  request  f aircraft, 
ship,  r satellites  Indies'  1 >n 
of  e-eter  malfunction  req  red 

petering  depth  from  aurfa  e ’ 

6,000  metera  with  limited  taps!  .it* 
t • 8,000  "neter*  Low  speed  fast 
reaponac  c wponerv  a required  : 
study  turbulence 

2.  Waves 

a.  Present 

capabilities 
(1)  Resistance 
wire  wave 
staff 
(a)  Height 

0 to  16  metera 

t 15  cm 

Continuous  record.  Sampling 
interval  Is  1 *ec . Minimum 
duration  req  ired  for  analysis 
Is  15  minutes 

Equipment  .ar  d extensive  1-.  .*■  open  - 
ocean  wave  standard  in  tests  ->f  rev 
instrumentation  and  new  forecast 
theories.  Time  interval  la  2 to  25 

seconds  between  crests 

(2)  Shipboard 

wave  neter 
(a)  Height 

0 to  12  meters 

51  of  full  Scale 

Continuous  record.  Sampling 
interval  la  i sec.  Minimum 
duration  required  for  analysis 
is  15  minute* . 

Field  testa  in  deep  water  show  good 
to  fair  agreement  against  resistance 
wire  wave  staff.  Teats  are  conti no  in 
Intentions  are  to  use  it  aa  part  of 
synoptic  network 

(3)  Airborne 
wave  meter 
Kmart ron 
(a)  Height 
Hare  It ine 
faT  Height 

0.5  to  15  meters 
0.5  to  15  meters 

- 15  cm  to-  101 

- 15  Cm 

Continuous  racord,  minimum  du- 
ration ot  -»  min.  Sampling  in- 
terval la  0.1  aec  or  1 meteta 
at  a . aircraft  speed  of  10?  m/a ec 

Recotding  altitude  la  50  metera. 
Comparisons  with  resistance  wire 
wave  araff  at  Argus  Island  show 
good  agreement  on  upwind  flights; 
fair  agreement  on  downwind  fllg'ta. 
Hareltlne  data  are  not  vet  analysed. 

(4)  Sonic 
sur  face 
scanner 
(a)  Height 

0 to  12  meters 

i 15  cm 

Continuous  record.  Sampling 
interva 1 Is  0.  aec 

Equipment  is  : iveited  echo  a -'under 
Measures  height  ; f wave  fre  derg 
f submarine.  A 1 *vs  for  mane  .er- 
abilttv  to  submerge  and  record  i-. 
regions  't  Mg’  wave  ger.erat  l 
-Needs  correction  for  ship  m.-t  : <n 
EDO  • been  used  with  a "e  Success, 

rarr-*w«r  beam  .,  better. 

(5)  Telemetering 
wave  buoy 
(a)  Height 

0 to  6 meters 

Margins  1 

Cont inuuux  rec  >rd  Sampling 
interval  is  1 sec 



Marginal  a cut.)  v ei.t.se  : .v 
.oat  design,  nest  ..sed  1 r 
scale  sea  trials  and  iMp  eslgn. 

(6)  Floating 
wave  staff 
fa)  Height 

0 to  b metera 

Margins  1 

2-i  min  continuous  record 
Sampling  Interval  *. a 1 sei  . 

f*  * .sed  ver . Iter  'eca  sr  f 
marginal  accuracy  limitations  a • 
diffi  u It  handling  p:  obleto^ 

b.  Requited 

capab  tildes 

(1)  Height 

(2)  Period 

Changes  in  wacer 
level  ov<  r a range 
tf  20  meters 
recorded  against 
time  or  distance 

1 2^1  actual  read- 
ings . 

- 31  for  time 
interval  between 
crests  (KT<  30  se« 

Record  length  of  l min  per  each 
2 tor/ hr  of  average  win'  speed 
with  minimum  record  of  2‘  irln- 
tea.  Sampling  Interval  of  *■  aec 
(Surface  observations  only).  One 
....  , 

Detailed  ef. idles  ’f  wave  profile 
eaire.’  for  sound  scattering  »•  <• 

Relative  accuraev  of  dire,  tier 
a)  oild  se  * 2°  for  direct,  -.a : 
spec  trin. 

(3)  O',  reet  on 

1 001°  to  36‘l° 

* JPJ.  True 

TA8L£  Oh 


PRCPOSfO  OClANCvGPAPMIC  MfA-W»£M£K 
R€QUIRfcMfcNf> 


A.  WATER  MOTION  (C'WT'Dt 


r 

VARIABLES 

measurement 

r— 

SAMPLING  IJPIEkVA-. 

SIZE  ANT  Di  V*.  . »■ 

LIMITATIONS  AND  REMARKS 

RANGE 

A>  CU&AC  l 

3.  Breaker*  ->  Surf 
a.  Present 

capabilities 

Only  visual  observations  have  been 
made  from  fixed  shore  locations 

b.  Required 

capabi lie  lea 
(1)  Height 

0 to  15  meter a 

nearest  30  cm 

Rec  'td  length  2'  min,  obaer- 

vatlons  par  day  ine  tu  three 
yeai  record  per  legation. 

Heigr.r  de  errlned  trot  amplitude 

4.  Bottom  Preaaure 
Pluctuat Iona 
a Present 

capabilities 

(1)  Height 

(2)  Period 

Change*  in  bottom 
pressure  fluctu- 
ation* over  a 
range  from 
0.25  cm  to  2.50 
meter*  recorded 
agalnet  time. 

ta 

* 21  for  tin* 
interval  between 
l«ro  craning 

Continuous  profile,  one  o- 
houtly  observation  per  24 
hour  period;  depth*  8 to  10G 
met-ra . 

Height  determined  from  a-rplltjde 
Include*  gravity  and  seiche  type 
waves.  Equipment  is  a Solion 
Infraaonlc  Hvdrophone 

b.  Required 

capabilities 
(1)  Height 

f2)  Period 

3.  Internal  Wavea 
a.  Present 

capabi lit  lea 
(1)  Haight 

Change*  In  bottom 
preaaure  fluctu- 
ation* over  a range 
fr » 0 to  5.0 
act era  recorded 

■—lan  tit. 

- 0.25  irn 
* II  for  tint 
Interval  between 

aero  crobslng 
' 

Continuous  protile,  one  6- 
hourly  observation  per  24- 
heur  period;  depths  ft  to  200 
meters.  One  to  three  year 
r«cord  per  location.  More 
frequently  for  special  studies. 

In  acme  casea  provision*  should  be 
made  for  counting  time*  that  thresh- 
hold  value*  are  exceeded. 

0 to  60  meters 

* 2 met  era 

Minimum  sampling  period  is  2 aln. 

Equipment  i«  fast  rest  -ding 
suspended  t ti-n-ater  beads  ir  a 
vertical  array  . Accuracies  are 
dependent  on  distance  between 
the-Mster  beads.  Depth  limited  by 
length  of  vertical  arrsv. 

b.  Required 

capabi 11 t lea 
(1)  Height 

0 to  100  meters 

- 1 wece: 

Continuer  h ^-e-ord  sampling 
Intervals  dov-  to  a lev  seconds. 
Naptha  to  25u  meters.  Regular 

«SVet  °nc  per.  -da 

Fixed  towers  u-  « .a  . adaptable 

to  such  studies 

t.  Sea  Leve 
a Presen- 

capabi  ’.ties 

(1)  Height 

: 

. 1 foot 

Hourly  observation  a a led  from 
continuous  record  of  17  dava 
over  a peri  i f sevtral  vi.-irs 
at  specific  locations  over  the 

globe  . 

Operations  frn«r  fixed  st  at  i ca  Helgnt 
obtained  tr-m  tide  rec»ris. 

b.  Required 

capabi litlaa 
(1)  Height 

- 

0 to  20  aetera 

0.01  foot 



ConrlnucHB  t«  oidt  f i e .od  ot 
17  dava  and  larger 

Record*  «•  '..Id  be  a a .ed  ler  seiche 
activity. 

TABU  OF 

PROPOSED  OCEANOGRAPHIC  MEASUREMENT 
REQUIREMENTS 


B.  PHYSICAL  AND  CHEMICAI  PROPERTIES 


VARIABLES 

MEASl  RE 

RANCE 

WENT | SAMPLING  INTERVAL.  MODE. 

ACCURACY  [ SI  EE,  AND  DURATION 

LIKTTATI0N  AND  REMARKS 

l.  Temperature 
a . Present 

capabi titles 

-2°  to  30°  C 

l .02°  c 

From  Nansen  bottles  at  inter- 
vala  of  l'i  eaters  r leas  in 
surface  layera  and 
waters  to  500  meter  lntrrvsla 
at  great  depths  Apprnxt- 
marelv  3' 1 samplings  in  5(M)0 
/refer  water  column  requiring 
4 hour*  ’feritlng  time 

Measurements  are  by  mercurial 
reversing  thermometers. 

b.  Required 

capabl titles 

-2  to  30°  C 

* .005°  C 
(^.001°C  for  some 
special  problems) 

a Require  in  altu  capabll- 
it  y to  measure  cont  lm»  >ui  ly 
at  any  deptti.  t niir  and 
lower  rapidlv  t obtain 
closelv  spaced  vertical  pro- 
files 

(b)  T sample  at  programed 
intervals  over  a time  span 
of  90  days  or  lesa 

• Station  operation  from 
survey  ships,  Ice  Islands, 
towers,  or  other  wanned 
plat  forma 

(b ) Synoptic  buoy  at  at  Iona  or 
f *.  xed  plat  forms 

2.  Salinity 
a . Present 

capabilities 

(a)  1.84  to  41.55  1 

(b)  32  to  39  X 

(c)  30  to  40  t 

1 .04  l 
■*  .005  l 
t .01  l 

(a),(b),(c),  300  »1  aamplea 

of  seawater  frao  Nansen  bot- 
tles at  tnterval  of  10  meters 
or  less  In  surface  layers,  to 
500  meter  Intervals  at  great 
depth.  Approximately  3C  aam- 
plea In  5 OO-meter  water 
column  requiring  4 hours  of 
operat 1 hr  time. 

a By  Knudseo  method  i1  Gener- 
ali. used  when  ranges  exceed 
bridge  capabl lities 

(b)  Bv  inductive  sa  llnometer 

(c)  Modified  Wenner-Smi th- 
Soule  salinity  bridge. 

In  Situ  capabilities  not  list- 
ed In  view  of  limited  accura- 
cies 

b Required 

capabilities 

0 to  U 1 

* .005 

ta)  Require  ui  situ  capabil- 
ity to  measure  cont i nuooj 1 y 
at  any  depth,  t raise  and 
lower  rapidlv  t >bfaln 
closely  spared  vertical  pro- 
f t les . 

(b)  To  sample  at  programmed 
Intervals  over  a time  span 
of  90  days  ot  less 

( a)  Station  operation  from 
survey  ships,  ice-lalands. 
t sneers,  or  other  manned 
plat  forma 

(b)  Synoptic  buoy  stations 
or  fixed  platforms. 

3.  Density 
a . Present 

capabilities 

10  to  30  OX 

- .02  ot 

Same  as  Temperature  and 

Salinlt v. 

b.  Required 

capabl lit ies 

-l  to  30  OX 

* .01  ox 

Same  as  Temrrrar  re  arid 
Sallnltv. 

Sam*  a?  ’emperar ure  snd 

Salinitv 

4 . Dissolved 
oxygen 
a . Present 

CApsh'  titles 

0 to  15  *1/1 

* J X 

Same  as  Temperature  and 

Salinity. 

b.  Required 

capabl lities 

0 to  15  ml/L 

* 5 t 

Bam<  as  Temperatt re  and 

Sa  1 inity 

Same  as  Temperature  and 

Salinity 

5.  £H 

a.  Present 

capabi lit les 

b.5  to  9.0  pH  t/alCa 

- .02  pH  Units 

Same  as  Temperature  and 

Salinity 

b.  Required 

rapabi lities 

h . to  9.0  pH  Unit* 

- .01  pH  Units 

ra-5e  as  Present  Capabilities 
ter  Temperature  and 
Salinity. 

f>.  Reactive 

f^iospbate 

$ . Present 

capabl titles 

.08  to  4.0 
AJg-ac  POfc/L 

t i ^ 

Same  as  Temperature  and 
Salinity. 

b Requl red 

capabilities 

1 

.08  to  4.0 

>jR-at  POfc/L 

* 1 l 

Same  js  Present  apabilitiea 
for  Temperature  and 
Salinity. 

[7.  Total  rvw>  sphate 
| a . Present 

capahi lltv 

Present  method  nadequate  and 
considered  a satetv  hatard 

| b.  Required 
I capabilities 

.08  to  7.0 
tug-at  PO^/L 

* 1 1 

* a Present  apabllltles 
l - Temperature  and 

Salinity. 

Require  a quiet*  safe  method 
of  laboratory  and  shipboard 
ana  lysis. 

W React  1 ve  Si  1 icat  e 
a.  Present 

capab  tittles 

0 to  140.0 
« = x-at  SI /L 

* I X 

’ ame  as  Temp* rar  te  end 

1 inltv 

b.  Required 

capabi lities 

0 to  140.0 

»>g-at  Si  I 

i 1 1 

• ame  a«  Pf*  spabllltlaa 

tor  Temperature  and 
Sa  1 tol t v 

TABLE  OF 


PROPOSED  OCEANOGRAPHIC  MEASUREMENT 
REQUIREMENTS 


B.  PHYSICAL  AND  CHEMICAL  PROPERTIES  (CONI' Dl 


MEASUREMENT 

LIMITATIONS  ANT)  REMARKS 

RANGE 

ACCURACY 

SIZE,  AND  DURATION 

t 1 I 

Same  aa  Temperature  and 
Salinity. 

Muat  be  frosen  and 
analysed  aahore. 

— 
- » x 

Same  as  Present  Capabili- 
ties lor  Temperature  and 

Shipboard  method  of 
analysis  desired 

capabilities 

(1)  Radioiso- 
tope Energy 

(2)  Cosmic  Rav 
Energy 

(3)  Radioiso- 
tope Count 


7 to  100  Mev 
I 0 to  10^  counts 


One  observation  per  hour 
I at  mixed  laver,  below  mixed 
! layer,  and  in  deep  water. 

Frequency  Is  seasonal  in 
1 and  below  mixed  layer, 
j annual  in  deep  water,  and 
continuous  over  two  week 
period  in  the  pychnocllne. 


Additional  detector  A larger  size 
and  apectromerer  are  desired. 


13.  Tracer 

Carana  Radiation 
a.  Present 

capabl lit ies 

(1)  Energy 

(2)  Count 

0 to  3 Mev 

0 to  10^  counts 
per  hour  per  10  ev 

t 2 7.  of  actual 
range 

- 10  7.  of  count 

One  observation  per  10  sec 
at  depth  of  in'ettion  with 
suceedmg  observations 
dependent  upon  tracer 
movetnenr  , To  be  conducted 
as  rapidly  as  possible. 

Accuracy  of  determiner:  - 
dependent  upon  activity  lev 
and  counting  time  Count  ra 
is  a function  of  Injected  t 
activity  of  infected  tracer 
background  level . 

b.  Required 

One  observation  per  10  sec 

Additional  detector  requlrei 

capabi 1 i t les 

at  depth  of  inlection  with 

of  larger  sire,  contaminatl 

(1)  Energy 

0 to  3 Mev 

• 2 I of  actual 

succeeding  observations 

free,  and  spectrometer  char 

range 

dependent  upon  tracer 

istlcs  are  dest red 

(2)  Count 

0 to  10  counts 

• 10  Z of  count 

movement . T be  conducted 

per  hour  per  10  ev 

as  rapidly  as  possible. 

TABLE  Of 


PROPOSED  OCEANOGRAPHIC  MEASUREMENT 
REQUIREMENTS 


C.  SEA  ICE  FEATURES  AND  1‘ROPERTI  F.S 


VARIABLES 


jl . Se«  let  features 
• . Concent  rat  ion 
(l)  Present 

capabl 1 it  lea 


(2)  RequireJ 

capabilities 


. 2.5  t If  Ice 
concentration  la 
<2/10  ur  > 8 / 10 
coverage . 

I l OX  If  Ice 
concent  rat  Ion 

is  > 2/10  to4  M/10 

coverage  . 


4 SAMPLING  INTERVAL,  MODE, 

SIZE,  AND  DURA! I u 
Presently , data  are  prl marl 
I obtained  through  sampling  areas 
, throughout  the  ant  lie  Arctic 
haaln  by  NAVOCEAN'  PtoJ  Bird#  Fya 
flight#  in  10  of  the  12  montha 
each  year.  Regular  visual  ob- 
servations covering  area#  of 


1 1M1  . A I ; *Ns  AM  REMARK  l 


1 


Present  .lata  are  iMalm 
largel|  by  via.  a appr oxlmer 1 an; 
thus  considerable  human  lnexatfl- 
tude  and  error  la  i.'erent. 
Although  airborne  aide-looking 
radar,  infrared  acannars,  and 


otfier  airborne  remote  sensing 


approximately  16  kin*  are  made  eaih  equipments  are  being  employed  on 
I 55  Km.  Also  continuous  data  are  a ai>  >rqdic,  opportunity  haala, 
i obtained  concerning  water  openings,  t er.t  equipments  are  experlmer.- 
and  Ice  pressure  ridges.  | c«  , • unalderabie  development 

| and  interpretations!  techniques 
I ate  required. 


* 2.5  X of  total 
concent  rat  Ion 


Sampling  periodic  with  maximum 
Interval  of  one  month.  Shorter 
Interval  would  permit  more 
effective  analyses.  Remote 
sensing  systems  would  appear  to 
provide  most  feasible  mode  of 
data  collection  for  listed  sea 
j lea  variables.  Desire  maximum 
area  coverage  c onwenauratc 
with  resolution  requirements; 
Ideally,  synoptic  coverage  of 
entire  Arctic  Basin  and  marginal 
seaa . Continuous  recording  of 
data  desired  during  per i da  of 
samp  ling. 


Water  Openings 
(1)  Present 

capabilities 

(a)  Visual 

(1)  I.«ngtt.!y°  h°r1*0"  ,, 

(2)  Width  I1  inetgr  to  2U 

(b)  Remote  0.3  meters 

Sensing 

Systems 


| Same  as  1 .a  . (1) 


In  order  to  achieve  «'e 
sampling  requirement*,  an 
all  weather,  day-night 
sensing  capability  i*  nec- 
essary because  in  the 
Arctic  Basin  heavy  cloud 
! incidence  and  periods  of 
extended  darkness  are 
character ist ic  Sea  ice 
| features  listed  are  ex 
i tremely  carl  able  in  rime 
and  space  owing,  primarily, 

| to  the  ■ untlnual  motion  of 
the  pack  ice  Preqwent  re- 
cording of  thia  ephemeral 
data  Is  desired  for  purpose 
I if  ice  atlas  presentation 
aa  well  as  for  relating 
these  variables  to  the 
causal  environmental  factors 

Subject  to  human  error 
| Orientation  of  water  openings 
presently  determined  as  t 
quadrants 


Conxnenaurate  with 
resolution 


i Sporadic  time-space  samplings 
I over  periods  ranging  from  minutes 
I to  days  have  been  accomplished 
1 from  aircraft , satellites,  and 
submarine  platforms  on  an  opport- 
unity basis . 


These  types  1 equipments 
have  been  used  on  an 
experimental  basis  with 
sea  i<  e Eurther  Inter- 
pret a*  lona  1 development 
la  required  t aacettaln 
maximum  utlliration. 


(2)  Required 

< apabl titles 
fa)  Length 


'As  practicable 
'owing  to  extended 
•nature . 

3 meter  to  24kro 


n. 


( c ) Orienfe- 
t ion 


1001°  to  360° 


Development  Stage 
Age  Thickness 
fl)  Present 

ca,«bllltlM  j‘> 


0.3  to  300  met  et 
reso lut Ion .depend- 
ent on  mode  and  a- 
reat  aise  of 
samplings  (1B0 
mecera  resolution 
acceptable  with 
extremely  large 
area  sample; 1 . e 
satellite  Imagery) 
Measurement  error 
commensurate  with 
resolution . 
Orientation  error 
* 10° 


Extremely  poor 


Same  aa  l .a  . (2) 


A capability  to  detect  and 
distinguish  melt  pool* 

'Range  1 - several  hundred 
merer®  in  width)  from  regular 
water  openings  Is  desirable. 


Same  a s Regional  Features 


f2>  Required 

■-apabl  1 Itlea 


L 


0 to  5 metara  - 5X  error 


Same  as  1 .a . (2) 


Aieal  density  of  *na  ice  ess 
than  3o  Or  40  cm  probably  can 
i ha  detected  sing  airborne  alde- 
1 noting  tadar  owing  to  Its  notrnal- 
ly  relatively  smooth  surface. 
However,  this  equipment  IB  still 
experimental  in  aea  ice  studies, 
Infrared  and  passive  mlcrc^ave 
probably  hold  greeter  potent ie I 
[ In  tlu.ckneaa  Je»  eralnat  1 ons , 

' Her  1 1 ■' " i a 1 distribution  bv 
er  ant  f categorical  se* 
ice  Ukneases  is  dtsiteMe 
E*re  iel  interest  tonrern*  f e 
distribution  l time  and  imi» 
f see  e lest  than  31  cm  t " i >.  s 
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1 ABLE  OF 

PROPOSED  OCEANOGRAPHIC  MEASUREMENT 
REQUIREMENTS 


C.  SEA  TCE  FEA IVRES  AND  PROPERTIES  (COtfTn) 


VARIABLES 

MEASUREMENT 

> IMI 7 AT  I WS  AND  REMARKS 

RANGE 

ACCURACY 

SIZE,  AND  DURATION 

1 

d.  Thickness 

Same 

as  l.a.(l) 

Present  techniquea  are  often 

(l)  Present 

unreliable  and  time  consuming 

capabl titles 

The  top-aide  fathometer  Is  still 
•■Kper  lment  a 1 Pressure  ice  draft 

Level  Ice 

0 to  5 meters 

llnrcl  table 

• eaaur<-d  from  submarinea  using 
lop-side  fathometers.  Accuracy  of 

Pressure  ice 

draft  measurements  is  baaed  on 

Height 

0 to  l 0 meters 

Unreliable 

under-ice  submarine  data  . ollecied 
spasm  <dlca  1 i y over  the  past  b 

Draft 

0 to  Ub  meters 

I luX 

vear  s . 

(2)  Required 



Same 

as  1 .a  . (2) 

Pressure  ridges  say  extend 

capabi l It les 

upward  to  10  meters  above  the 
water  level  and  downward  t > 

Level  Ice 

0 to  b meters 

Negligible  error 

••5  neters  bel<»w  the  w*ter  level  ] 

A capability  to  ratabileh  height  - ' 

Pressure  Ice 

draft  iatlo  Is  desired  a Is 

Height 

0 to  10  meters 

Negligible  error 

rati  / of  over  ice  ridge  has* 

t underlie  ridge  base. 

Dra  ft 

0 to  <*5  meters  ' 

t 101 

i e.  Topography 

as  l.a.fl) 

Determlnatl  -ns  fr  e ;,h  t grap*- 

Surfa<.  e 

si  e ext  reme  1 v l i-.e  i ons  - ; ^ 

Construct i ons 

Vertical  range  mav  res 

ll)  Present 

meters  in  shoal  waters,  at'*'. 

apab . 1 1 t i es 

distribution  of  pressure  . e 

Vert  ten l 

to  1 *•  eters 

Visual  obsc-rvat  i >r 

mav  appi oach  1001  i • s'  .a. 

outre  elv  unr li- 
ab  le. 

waters . 

Area  1 

0 to  SSTpriss- 

Vis- a I phot  ogtapb  y 

ure  Ice 

less  tha-i  l^X  eri  or 

(21  Required 

'Sane 

as  l.a.  (2) 

Frequency  and  distribution 

capabi  li t les 

of  pressure  ice  bv  cate- 
gorical heights  is  [eq'.tred 

Vert : ■ a l 

• ■ 

! ioi 

Especial  interest  concerns 
1/2  big  est  ridges  i e the 

Area  1 

! ioi 

signli leant  height  and  ares' 

denslt  of  such  ridge  A s > 

551  press  re  lea) 

a ap anility  for  distinction 
between  ice  and  snow  t ipograp*  • 
is  ver . desirable 

f.  FI  >e* 

as  l a . (!) 

Same  as  Regi  ni,  ne  age 

• l ) Present 

spabi lit  tea 
(a)  Width 

il  «r 

unrel table 

2)  Required 

Same 

as  l.a. (2) 

Cat  at  i I i t • t res  - ive  t * «• 

cat  abil t tie* 

minimum  sire  'li  be  depe-de  t 

(a)  Width 

7 3 k» 

I 10* 

as  contingent  features  as  well 
as  nroperties  >f  the  il  r The 
tpipim.jm  range  stated  could  te 
applied  t opt  ir-um  condition* 
for  det  ect Ion 

l(  »er  en  t Ft  a tur  e 

Same 

aa  l.a.CH 

Present  data  collcctt  n 

Fat  tern* 

concerning  frequence  a * d 

1 1 1 Present 

orientation  of  Imctun  ■ water 

c a: abilities 

openings)  Is  inadequate  jwlr.g  t 

ia  Area 

6 to  A Sin 

Unrel table 

confined  area  viewed  (visually 
as  well  as  uni  el  tab! lit v c( 
h'lman  observ«t  Ions  "hr  capabl !• 

; itv  exists  using  side-looking 
radsr  oats,  hut  st  present  is 
..nl  expat  lment a 1 r an  opport  n- 
itv  basts. 

« 2 i Requite  • 

Ss-e 

aa  l.a.  (25 

This  featurg  pertains  t .«  the 

< aj  »1  ! 1 i t : e« 

«*.l  strlh  .t  ion  t:  wa'.er  openings 

Area 

f «t  r**-r>«  | V 

1 - im 

s ' tec  ant  rieps.re  iiii.es'  and 

eaters  1 c • 

t‘eii  >t  lent  at  ions  wlf  res  ect 

nr  .- 

r • ■<  >»th  and  to  eac  othet  at  a 

at  t an 

1 N 

: im 

I given  t.-»e.  It  aee'-s  ikeiv  t at 
1 t e extent  and  duration  of  frac- 
ture s.atama  is  variable  depending 
on  the  strength  en.i  d- ration  of 

t*  e foicaa  reap  entitle 
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1A&LE  OF 

PROPOSED  OCEANOG«APHlC  MEASUREMENT 
REQUIREMENTS 


C.  SKA  ICE  FIXTURES  AND  PROPERTIES  'CoNT’D- 


VARIABLES 



HAll^S  j ACCURACY 

sampling  iirreRVAi  nope, 

t'JZE,  AND  DC  RAT  I ON 

LIMITATIONS  AM)  ftriAJUCS 

h.  Motion 

(1)  Preaent 

capabilities 

(a)  Speed 

(b)  Dire.  i lor 

0 to  )5cm/ae 
001°  to  3b0° 

Very  unrel  lab 
Very  urn  el  table 

On  an  opportunity  baala. 

ve.d  « ^d  direct  i de'ermlned 

iron  long  term  drifting  ice 
station  motion  Present  tech- 
niques for  determining  absolute 
end  relative  Ice  motion  are 
entirely  Inadequate  for  t e 
p.irfoaej,  required 

(S')  Required 

. <pabl lit  lea 
(•)  Spra<J 

<M  Llractlon 

0 to  Ibcra/se,. 

o 0 

001  to  3t>0 

. o 

g H 

+ 1 44 

S> awe  as  l.a.(2) 

«:erf  g a ">«'  ' we*  rl 

a tat  ions  req  ired  to  furnish 
-l  » omef  enrol  ogi  a data,  current! 
pr  *!le  data  and  ite  >r  t 1 on  data  J 
itT  ancoual.  Wind  profile 

data  needed  to  1'  metera  above 
• • a r . de*  sper  1 a id 
dire  • i .n  Also  relative  - : mi 

be’we*-n  discrete  ateaa  In  t?>e 
p»  * ire  are  desirable 

l Icebetgs 
(1)  Present 

capabl titles 

(a  Heigh* 

<.  120  mete; a 

unreliable 

On  an  opportunity  has  *. 

; : rt  .a  . \ n > dat  a a . r ah  ie 
concerning  drafts  >f  icebergs 
In  th««r  source  reglou.  No 
special  * jrveys  have  been 
condu-ted  r»  t-rt  . Altimeter 
estimates  of  height  have  been 
made.  This  met t .d  is  unreliable 
owing  to  imprac : Icabl . i r . 

(2t  Rrqutred 

c apabl 1 It  lea 

la)  Height 

(b)  Draft 

(cl  Ateal 
coverage 

<120  aet  era 
0 to  300  aet  era 
rbO  meters^ 

- 10X 

- lot 
* lot 

With  development  f a tecn.nlq  r 
for  determining  Iceberg  dimen- 
sions, special  surveys  could  be 
conducted  for  Investigating 
sices,  etc.  (Similar  t INTLICF- 
PAT  surveys  of  1048-49. 

Spec!*:  s.rvevs  for  Kef  ergs 
should  cover  c 'replete  aourt  e 
regl  in  unlike  aamplir.g  ccnceot 
f Birds  Fve  fur  Sea  Ice  etudv 

J.  Stress  Fields 
a . Present 

• apatl ll t tea 

'inkniwi 

Nor  determined 

Sp  radii  sampling*  to  dat«  have 
been  made  using  the  NAVOCcAN, 
prototype  lie  pressur  sensor 
vM<h  has  a 0 to  280  kg/c»“ 
range . 

In.tial  result*  Indicate  the 
art  esses  in  the  pack  ice^to  be 

- ' • H sg  A.  c -rd  - 1 

»e  modifications  are 

p lan«‘*d . 

6.  Required 

capabl 11 t lea 

Unkn^n 

To  be  derenalned  Continuous  sampling  required 

using  later  generation  NA70CEANC 
pressure  senaora  or  other  similar 
purp  oae  instruments . Locate  these 
lnatr’ orient  a over  a vide  area, 
(several  hundred  square  ml  lea), 
and  operate  simultaneously 

iterating  'ntervals,  duration, 
etc.  will  be  more  determinable 
after  amassing  initial  data 
which  reveal  more  closely  the 
relations  of  ice  stress  and 
atmosphere  press  .re  along  V!th 
per fodlclt lea 

1 Meehan1  (|i  Properties 

a.  Strength 
(1)  Preaen* 

capabl lit 1 ca 

0 to  280  kg/ca 

- 1 kg/e» 

Presfi-t  data  tasen  onlv  sr  part 
of  spi’rallc  experiments  In  the 
Arctic . 

“>**-••*  : ' !e  c Tspressiv* 

ear  a:  4 iiexurel  strength. 

.’2)  Required 

. apabl llttaa 

0 to  28  »g  cm 


- 1 kg/cta 

Req  ilr*  capability  to  measure  the 
breaking  strength  of  sea  i-*  of 
v*  •!-»/»  types  and  thicknesses  »t 
reg-.,*e  ‘ntei  va  la  (weekly  ot 
month';.'  throughout  the  Ice 
“••son 

"Incc  strength  depends  n 
aalinltv.  t emperat ure , poroaltv 
of  1.  - , ">*na  ! simultaneous 

measure-ent  of  these  elements 
with  thf  f lowing  ranges 

should  he  considered: 
Temperature.  0 to  -50°C 
Salinity:  0 to  1S1, 

Poroalt.;  0 to  501/cm5 
wif‘  ir.  accuracy  of  ? 21) 

S 


TABU  OF 

PROPOSED  OCEANOGRAPHIC  AAEASUREMEN' 
REQUIREMENTS 


0.  OClAHOCItAPHiC  ACOUSTIC  PROPEtTTBS 


LIHITATI  *S  AND  RBlARKS 


SAMPLING  fNTKRVAl  , HOD* 


Readout  at  3 met  *r  intervals  sT‘ 
60  is/mtn.  descent  by  velociaierer 
Prow  Nansen  casta  and  aquation, 
approximate ly  35  samplings  In 
6,000  meter  water  column,  requtr 
4 hours. 


Sauna  S?» ad 
(1)  Prasant 
Carabl  llty 


.0.3  ■ /sac  from 
aqua  1 1 or 


Rapid,  continuous  readout 
to  any  depth  In  addition, 
must  sample  at  programmed 
Intervals  over  a rime  span 
3 months  or  lass.  Record 
should  permit  resdout  of  date 


h.  T%ri»m\s»V 


Unspaclfiad  at  present 


Dependent  on  fraquancy  temper- 
afire,  salinity  and  pressure. 


Loss 

(11  Absorption 


(a)  Present 

Capability 


Dependent  on  Itequency  temper- 
ature sal Inltv,  pressure  and 
specific  chemical  constituents 


Capabl llty 


Insufficient  number  >f 


Kxpar Unents  1 meaeur anents  at 
various  spacing*,  sngla  of 
Incidence,  and  under  various 


(a)  Present  1-kc  to  100  kc  ai 

Capability  sea  states  0 to  6 


(b)  Required 


Sufficient  observations  to  develop  Frequency  < 
land  prove  relationship  to  other  dependent 

variables.  Continuous  eenple*  at  electrical 


Capability  at  sea  states  0 to 


(1)  Present 
Capabl llty 


Continuous  samples  at  single 


Capabl llty 


Surface  to  bottom  over  various 


Present  da  equipment  tv 


time  periods  depending  on  area 
and  application. 


(1)  Present 
Capabl llty 


ou  s 1 1 c env 1 r on  ■ 
te  a vs tern  V a 
iound  field  and 


Capabl lit y 


provide  fire 
control  data  for 
future  long  range 
ASV  weapons . 


Single  observations  st  selected  Limited  to  ^ore  ..arple*  . 


lab^rst  ory 


Sound  Speed 
(1>  Present 

Capabilities 
(a)  Lab oratory l 400-8000 
Measure- 
ment a 


14  )0-8000  m/aec 


fa  laborat'-rtll400-8000  m/aac 


lTToO-8000  »/'sac 


;i  m/eec  (Probaa)  | Single  observations  at  selected  Devel.'pment  f prohes  t o he  - »ed 


cytssTvstlont  < t svvi  k > • t st 


Dative  re.stlonaMr  batrsaan 
frequency  and  phvalcal  pr.*paTtias 
’f  bett-ae  sediments 


Capabilities  SO  epa  to  10  Ac  ^0.1  db/m 


Single  obaaevat l&«a  si 


Ref 1 art  ton 
(a)  Present 
Cspebl  I 

Idas 


* st  #b  . #h  bottnr  loss  vi  bottas 
types  for  frequencies  of  lntaraat 


J 


table  of 

proposed  oceanographic  measurement 
REQUIREMENTS 


E KLECIRCMAGNETlC  PROPAGATION  (INCLUDES  LlCWT,  RADIO.  HEAT ) 


VARIABLES 

_ MEASUR 

EMENT 

accuracy 

SAMPLING  INTERVA!  , MODE. 
SUL,  AND  DURATION 

LIMITATIONS  AND  REMARKS 

1 . In  Sea  Water 
a.  Irradiancc 
(1)  Present 

Capabl 1 It les 

10"^  to  10**  l'uaena 
8000  A to  300QA 

* 31 

Not  used  routinely.  No  set 
procedure . 

Fqulpm«-n*  Is  very  delicate  and 
difficult  to  use.  Alignment  Is 
• part  easily,  allbrat  Ion  la 
extremely  imbers  xne,  and 
electronics  are  unstable 

(2)  Required 

Capabl I l t lea 

10’^  to  10**  lump ns 
8000  A to  3000  A 

<n 

A var 1 ab le  down 
to  tlOA* 

Rapid  contlnuowa  readout  t > 2"1 
metera.  In  addition,  must  aati  .• 
at  programmed  intervals  over  a 
time  span  of  3 montha.  Record 
should  print  data  readout  In 
digital  form. 

Opera'  1 > . from  survey  slop, 
buoys,  tjwers,  Ice  islands,  etc 
Equipment  must  be  extremely 
rugged  . 

b.  Beam  Attenuation 
(l)  Present 

Capabl titles 

oi  to.tuox 
8000  A to  3000  A 

12T  In  turbid  water 
tO. 2*  in  clear 
water 

Not  u9ed  routinely.  No  set 
procedure . 

hqutpment  is  verv  delicate  and 
difficult  to  use.  Alignment  ts 
upset  easily,  allbratlon  . s 
extremely  cumbersome , and  elect- 
ronics are  unstable. 

(2)  Required 

Capabl titles 

<n  to, 1001  , 

8000  A to  3000  A 

<2T  in  tutbld 
water 

<0.21  In  clear 
water 

v variable  down 
to  Uot 

Rapid  continuous  readout  to  any 
depth.  In  addition,  must  sample 
at  prograri-.ed  intervals  over  a 
time  span  of  3 months.  Record 
should  print  data  readout  In 
digital  form. 

opera*  Ion  fr  r si.rvev  •. 

buoys,  towers.  Ice  Islands,  etc, 
Equipment  oust  be  extremely 
r ugged  . 

2 . Above  Air-Sea 
Interface 
a.  Solar  and 
Ttrreatrla 1 
Radiation  Flux 
(I)  Piesent 

Capabl 1 1 ties 

0 to  2 fpa  i-Bl/cn7 
min 

* 0.003  ga  cal/ 
cm  /min 

Duration  of  observations  gener- 
ally limited  by  length  of 
cruises . 

Pane  1 1 y of  accurate  data  exist 
owing  to  nonstandard  observat l >n 
techniques  and  equipment 
Accuracy,  limited  to  stable 
platforms,  mav  be  lest  frexr,  ship*. 

(2)  Required 

Capabl I It les 

0 to  2 gn  cal/cm^ 
■ In 

* 0.00b  gm  cal/ 
cm^oln 

Continuous  dsv  and  night  obser- 
vations for  climatological 
studies.  Three  year  record 
required.  Shorter  observation 
periods  for  albedo  studies. 

Observer;  ’n*  from  survey  ships, 
Ice  Islands,  Towers,  etc. 
Correlative  observations  of 
cloud  amount  and  type,  and  set 
state  and  temperature  are  vital. 
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TABU  Of 


proposed  oceanographic  measurement 

REQUIREMENTS 


F,  SEA  rLOOH  AND  SUB-BOTTOM  STRATA 


SAMPLING  INTERVAL.  MODE . 
SIZE.  AND  DUKATION 

LIMITATIONS  AND  REMARKS 

. ...  . 

Continuous  recorded  pro/ile 
with  return  recorded  at  m*«- 
Imum  rate  of  once  everv  sec- 
ond, mlnlo>uiti  of  once  every 
12  seconds. 

All  readout  and  timing  done 
by  PDR  or  PCR . Only  trans- 
mitter/receiver section  of 
UQN  Is  used,  inaccuracies 
in  system  due  mainly  to  use 
of  60°  sound  cone  and  vary- 
ing sound  speed  In  water  . 

Continuous  recorded  profile 
with  digital  readout  every 
2 seconds. 

_ 

Future  requirements  set 
forth  In  Ship-board  Survey 
System.  Contract  already 
let  to  furnish  this. 

tflth  recorded  return  at  ms  * - 
Imum  rete  of  once  every  sec- 
ond, minimum  of  once  every 
12  seconds. 


ontlnuoue  recorded  profile 
with  digital  readout  every 
2 aeconde  or  aa  a function 
of  depth. 


large  alee  and  power  require 
menu  of  narrow  beam  trans- 
ducera.  Limited  to  2000 
meter  depth  due  to  high 
frequencies  uaed.  Lrveer 
frequencies  require  larger 
trenaducera  to  achieve 
narrow  beam  unleaa  croaaed 
fan  array  la  utlllted  . 


1°  aound  cone  with  uae 
croaaed  fan  of  tranaduce 
I on  hull  la  considered. 


Undisturbed  cores  (3  to  12 
meters)  and  bottom  photographs 
at  aparings  dlctatad  hy  vari- 
ability of  eedl.venta . Sub  sam- 
pling at  repraaentat lva  lntar- 
vala  In  rha  core. 


Present  capabilities  allow 
the  collection  of  the  re- 
quired numbeia  and  lengths 
of  cored  samples,  but  these 
are  generally  disturbed 
a amp  lea 


1.05  to  2.50  gm/ctn  | t 0.01gm/cm3 


7 to  ;00  gm/cia 


en  the  bottom  ts  too  h, 

Co  penetrate,  other  sampling 
devices  are  required  a aa 
dredges  or  small  rotary  dt  , .a 
Cored  aa-iples  mvitt  he  nd.a- 
t nr bed  for  uae  in  engineer 
Ing  tests  about  3"  mereta  in 
length 

Bulk  density  and  water  content 
can  be  measured  in  situ  on  la" 
and  In  shallow  water  (0  to  12C 
meters)  to  accuracies  of  + rt 
with  nuclear  devlcts,  ahear 
strength  la  measured  in  place 
by  means  of  a vane  apparatus 
on  land . Penetrometers  or  v*n* 
devices  may  be  suitable  for 
strength  measurement  a on  the  a 
floor.  The  relationship  of  lab- 
oratory to  in  situ  values  la 
quest  1 onable . 


1 b.  Required 


101  to  450  1 

: it 

Undisturbed  cores  (3  to  12 
matara)  and  bottom  photographs 
at  spaclnga  dictated  by  vari- 

In situ  mtaiutmrnts  of  these 
parameters  la  required  in  water 
depths  up  to  6,000  meters  and 

(dry  vt) 

1.05  to  2.50g»/cm^ 

* 0.01  ta/c5 

ability  of  aedlmente.  Suh  sam- 
pling at  representative  Inter- 
vals In  the  core. 

10  meters  Into  the  bottom  aedt- 
stnti,  where  possible.  These 
capabilities  presently  are  not 

7 to  700 

1 ♦ ,2 

' (V  (S 

available . 
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TABLE  Of 

PROPOSED  OCEANOGRAPHIC  MEASUREMENT 
REQUIREMENTS 


r.  su  ruxm  Aim  «o»-toTT«  strata  (cont'd) 


VARIABLES 

MEASUREMENT 

SAM  PL  INC  INTERVAL.  HOOF. . 

LIMITATIONS  AND  REMARKS 

tAHTrl 

— 

AGCLUACl 

SIZE.  ANl)  DURATION 

\ Chamlcs 1 Properties 
a.  Present 

Capabl  Ut  las 

(1)  Organic 
carbon 

(2)  Chemical 
compos  It Ion 

(3)  pH 

(4)  Eh 

0 to  100  1 

0 to  100  I 

6.0  to  10.0 
♦ 73  to- 130  mv 

t 11 

! 2.01 

! 0 1 
♦ 0.1  ®v 

■ 

Present  capabilities  allow 
tha  collection  of  the 
required  maabera  and 
lengths  ot  cored  samples, 
hut  these  generally  are 
dlaturhed  sample# 

- - _. 

b.  Required 

Capabl lit  lea 

(1)  Organic 
carbon 

0 to  100  X 

? ix 

Undiaturbad  cores  (3  to  12 
mat  era)  and  bottom  photographs 
at  spacing#  dictated  by  var i- 
eblllty  of  sediments. 

Improvements  are  needed  In  tha 
form  of  an  ln-sltu  capability. 

(1)  Chan  lea  1 

composition 

0 to  10O  X 

t J.cn 

(3)  PH 

(4)  Eh 

6.0  to  10.0 
+ 75  to  - 130  mv 

i o.i 

♦ 0.10  mv 

- 

& Gaochenaal 
Measurements 

a.  Present 

Capabilities 

0°  to  5°  C 

t 0.005°  C 

Three  to  four  temperature 
measurement  a at  varloua 
depths  In  the  bottom  to 
depths  of  12  meters.  In 
water  deptha  to  6,000 
meters . 

Present  techniques  require 
observation  times  of  10  to 
25  minutes  per  station. 

b.  Required 

Capabl lit laa 

L 

0°  to  5°  C 

- 0.001°  c 



Temperature  measurements  at 
three  or  four  varlng  depths 
( 3 to  15  maters  ) within 
the  sea  floor  with  observation 
times  of  two  to  three  minutes. 
In  water  depths  to  10,000 
meters . 



Improvement ■ are  needed  in 
the  recording  techniques  as 
wall  as  improving  the  depth 
capabilities  of  the  thermit- 
tors  . 

TABLE  Of 


PROPOSED  OCEANOGRAPHIC  MIAS  JRtMlN ' 
REQUIREMENTS 


G.  huh ta  oiGAtnsKS  (co m'o) 


VARIABLES 

- _ _ .iflASUUj 

mo 

SAMPLING  INTERVAL,  MODE, 

LIM1TAT  I0WS  AKD  REMARK.4 

U.  Fouling 

Accumulst ton 

• . Ail  at  1 ng 

Capabl  lit  lea 

gm  Jjo  ?!  *g.  for 

n.‘  dm*  of  test 
Bur  tace 

Igm 

Various  harbor  areas  tr  tha  I'.S. 
and  possessions.  Monthly,  bl  - 
monthly,  yearly,  and  eighteen 
month  period  sao<pllng  Intervals 

N Instrumentation  now  exists 
Present  capability  conslets  of 
fouling  plate*  placed  in  harbor 
approaches,  removed  and  photo- 
graphed on  e monthly  or  bi- 
monthly haela.  Dry  weight 
measurements  obtained 

b.  Required 

Capabl lit  tea 

IS  pi  to  20  kg  lor 
4.5  dm’  of  test 
surface 

t 1 gw 

Require  capabl  It ry  to  treasure 
au tone  tics lly  fouling  accumu- 
lation weekly,  with  provision 
i continuous  measurement  and 

observation  for  one-month  per- 
iods ver  a span  of  one  year 
at  anv  dep’h  between  10  and 
2000  meters  at  sell-  ted  sites 
Record  should  permit  automatic 
read  out  of  data  and  Include 
p!  ot ogt aph lc  nr  TV  coverage. 

Fouling  factors  weight, 
rhtvkness.  gross  apetiea 

nmpoa 1 1 1 on . 

5.  Marine  Animal 

Sounds 

a.  Exiating 

Capabilities 

(1)  Frequency 

(2)  Intensity 

; _ . ... 

20  cps  to  200  kc 

-60  db  to  ♦ 60  db 
re  1 dyne/cm^ 

! lcps  to  1 kc 

t 1 db 

Several  Institutions  have 
develv»ped  ayatema  for  re- 
cording and  analyzing  these 
sounds  *NR  is  funding  s 

svatem  for  Simultaneous  re- 
cording of  sounds  and  TV 
viewing  of  sound  producers. 
Portability  and  automata 
analysis  capabilities  do 
not  exist 

b.  Required 

Capabl lit  lea 

(1)  Frequency 

(2)  Intensity 

20  cpa  to  200  kc 

-60  db  to  60  Jb 
ra  1 d/ne/cra* 

V + , . 

. 1 cpa  to  _ 1 kc 

* 1 db 

Require  a portable  system  tor 
ana  tlr.s  marine  animal  * unds 
and  Identifying  s *nd  produc- 
ers. apablllty  of  continuous 
recording  for  periods  to  2 ^ 
hours  and  aitcnatlc  analysts 
for  s'  leered  periods  over  a 
span  f one  vest  from  surface 
to  500  meters,  system  should 
provide  lead  out  f frequent \ 
and  relative  Intensity  and 
s imu  It  ane.  <:s  phot  • record 

6.  Blolumlnescence 

a.  From  above  water 

(1)  Existing 

Capabilities 

None  at  present 

(2)  Required 

Capabilities 

(a)  Intensity 

(b)  Wave 

Length 

' __  

1 X 10*6  to  IX  io4 
.ulerowatri'/cxi 

4000  A to  /»000  A 

Signal  to  notae 
ratio  at  least 
300;  1 at  lowest 
luminescence 

- 10  A 

Require  capabl lit  of  meas- 
uring intensity  and  wavelength 
of  bln  luminescence  In  water 
ft  r above  water  surface  aboard 
ship  nr  plane  at  selected  sites. 

T be  used  (nit (all v (n 
conjunction  with  operation 
of  bloluailneac  ent  organism 
counter.  There  should  be  s 
capability  to  measure  inten- 
sity of  various  organises 
a specified  area  and  from  s 
specified  altitude 

1 b . In  Water 

(1)  Existing 
Capabl 1 1 t y 

(a)  Intensity 

(b)  Wave 

l ength 

1 X 10*6  to  l X 104 
mirrcwatta/ca^ 

a • 

4700  A to  5400  A 

Signal  lo  noise 
ratio  at  least 
300:  1 at  l<m#est 
luminescence . 

1 10  1 

Capability  of  measuring 
numbers  or  luminescent 
organisms  of  overall  intensity 
per  unit  voluaic  fot  same 
periods. 

Depth  limited  to  about 
TO -40  meter*  and  no  t iwtng 
capabl  lit* 

(2)  IK-lulrfd 
Capabl  lit  v 

(a)  Intensity 

(b>  Wave 
Length 

1 X >0-‘  to  Ijl  104 
talcrnwstt  s/cm 

• a 

4000  A to  7000  A 

Signal  to  noise 
ratio  at  least 
300:1  at  lowest 
lumlnesr ence 

- 10  A 



Feq  Spsbllttv  t east.r- 

ing  tmhei  a of  lunlnesi  ent 
organist--*  r overall  Intensity 
per  un 1 t vol<ane  for  lf-mlnute 

a 

24  hours  and  ssasonaUy  fur 
one  year,  also  capability  fot 
hems  tewed  a'  any  depth  to 
rOOC  met  era.  lutsMt  lc  re- 
ceding -f  -rinta  -i  Intensity 

" _ 

Raq  >tre  towing  capability.  A . sq 
a capability  for  measuring 
Intermit-  produced  by  1 to  j 

? ',1)00  organ  s->-s  L over  a 
• re*.  M ed  area 

1 

lAftlt  Of 

PtOPOSCO  OCtANOG«APHiC  vt  . •• 
<t£QU1R£M£NTS 


H CEOMAGhK  : . SH 


HCASURME  NT 

SAMfLlNC  InTEAVAX  **'OI 

LIMHATI  *s  AND  REMARKS 

VARIABLES 

. Total  Intensity 

a Present  Capabll- 
ittes 

(1)  Airborne 

(2)  Marine 

<3)  Ststion 
Mont tors 

20,000  tu  100,001 

gamrsj 

20,000  to  100,000 

gansras 

20,000  tu  100,000 

gammas 

* 1'  gturaa 

• • 

f l gamma 

(rclat Ive) 

* 1 gamma 
aba  -!uf e/ 

* . J2  ganna 
'absolute ) 

ontln.i'ui  analog  -jae.pl  i * 
sampling  rata  satiable 
*>  lainy'.ei'ii-:  to 
I 1 a ample M0  sin  (digits.). 

Continuous  ana)  g .>sr  table 
sar  pi lng  rat e . 

Continuous  analog  »a®(  ling 
! 1 sample (sac  t • 

1 ss' . le/3sec  'digits. 

.are  are  restricted  to  a tone 
trio  7 * eaters  to  i1  meters 

atuve  sea  Jev#  during  airborne 
Eperafio-e  » from  ucaan  a .r- 

* s e • *»r  2’’  ’ -neters  e iv 

d.rl-.  9 os*  -jrl-e  operet  t . 

Star  n a- or i r or  data  arc  collect 
ad  on  1 * a'  ae.  acted  point  a 
a t r • * • er , Yra 

eitarton  aiaaa  iremer  ta 

b.  Required  Capabtl- 
Ittes 

io.ooc  to  100, 0(K 

genanas 

)1  camp  a 
(absolute) 

1 Continuous  analog  sampling 
\ Sampling  rate  variable 
S samples  »e  to 

i»  . 

'h  airt  mu  opera t tons  from 

sea  n « es  a.rface  to 

r.aar  sea  * ■ • * • ari  » 

-perat  l . A s , ‘.uring  ter- 
ra Mgriat*.  r tpcretione  at 
• r.e.tM)  p?i  '*  are  from 

.v  ea*'  tut  face  to  ocean  bottom 

2.  Inclination  (Dip) 
s.  Present 

Capabi 1 Ittes 
'1)  Airborne 

C*0°H  co  90°S 

* b min. 
(sbsolut  e 

| Continuous  analog  sampling 
! Sample  rale  variable 
S samples (sec  to 

J V.  a; ability  1 or  serine 
r » • at  i • - nit  -<r  -en  re- 

| men ts 

b.  Required 

Capabi titles 

to  90°S 

$1  min. 
(abaolut  e) 

j Continuous  analog  sampling 
Samp  e rate  variable 
| S Samples /sec  to 

1 Sample /10  it ; n , 'digital 

>urtng  iderva  peretione 

from  #,0)0  meters  altitude 
sea  fv<  Diring  r etrj.  re  1 

vsrlat  ; frit  r.s  st  se.ert- 

1 ed  points. 

1.  Declination 
(Variat ion) 

a.  Present  Capabil- 
ities 

(l)  Airborne 

180°E  to  IBcSl 

* 12  min . 
(absolute) 

. 

Contlnuoua  analog  se.pltr.g 
Sample  rate  variable 
1 * samrles  s*. 

• a 

v < spa*  f-r  marina 

- inti  e Tonltor  measure  - 
| ments 

b.  Pequlred  Capabil- 
ities 

1 AO-^E  to  180°U 

1 l aln. 
(absolute 

[Continuous  analog  samp  It  g 
, Sample  rite  vsrlabl 
1 5 sao; lea  ’sar  r 

| l sample  ’,  -ein  'digital). 

; ig  >fvi  perat  l jri 

i fro*  q,000  meters  altit-ide  to 
sea  level.  During  tempore! 

ar  . a*  ; -reist.'rs  at  -elect- 

ed points. 

i 

4 Telluric  Currents 

[ Conr  <n»."'.«  era  log  s--r  r.g 

a.  Present  Capabil- 
ities 

(t)  Station  ops. 

0 to  1 v/k re 

t 20  siv/Vjt 

(2)  inderwsv  ops. 

U to  i v/iOT 

- 1 mv/km 

b . Required  CapSbi 1 - 
itles 

(1)  Stati  n if.n 

(2)  I’ndervav  a;  * 

0 to  1 v/wr 

0 to  1 v/km 


* l mv/kn 

* 1 mv/lua 

Con»  in.  • s ana. -g  «#•-*' ling 
Sampling  rate  variable 
1 1 »empl*/eer (digital ) 

L . 


TABU  OE 


ptO*OSED  OCf ANOGdAPHtC  MEASUREMENT 
REQUJUMfNTS 


I.  ouvm 


- 

waaaimn 

_ 

SAMPLING  1WTIRMA1.  MUOt  . 

RAUd 

ACCURACY 

SIZE.  aNT  DORATI 

1 . Broad  Ocean  Areae 

a.  Present 

Capabilities 

917,000  to 
96A ,000  mgale 

+ 

Continuous  analog  raadout 
with  manual  Inputs  and 
raductutlon  of  data  Sampling 
Interval  is  4 to  8 kma  Eead- 
lngs  avaragad  ovar  a 4 to  6 
•lnuta  periods 

Observe t l ona  effected  and 
limited  by  see  state  Raltebll 
tty  of  data  depends  to  a large 
extant  on  aaa  keeping  charac- 
teristic# of  the  platfore 
Navigation  and  positions. 

accuracy  llmita  accuracy  of 
aeta 

b.  Required 

Capabilities 

9:  .000  to 
984,000  mgals 

* '.algal 

Surface  ship  gravity  meters. 
Continuous  profllaa  with 
discreet  values  plotted  mry 
4 to  8 toss.  Observations 
averaged  over  b minutes.  Unique 
features  noted  f i orr  inspection 
of  records  Analog  and/or 
automatic  digital  recording 
modes 

ceplblllty  end  navigational 
and  positional  accuracv  needs 
to  be  impt oved 

2.  Shoreline  & Coaatal 

Areas 

a . Present 

Capabilities 

977.000  to 

984.000  regale 

♦ 

1 <nga  1 

Only  conducted  for  special 
projects  Surface  ahlp  and 
bottomed  meters  utilised 
Manual  operations  Readings 
avery  2 km# ; aurfaca  read- 
ings averaged  over  4 minute 
period 

Pre<le*  navigational  control 
required  for  both  t vpee  of 
operations. 

Both  types  of  operations 
limited  bv  sea  conditions  and 
tvpe  of  platfore 

b Required 
Capebl lit  lea 

1 

977.000  to 

984 .000  regale 

. 

- 1 mga  1 

Surface  ship  gravity  meters 
operating  in  conjunction  with 
remote  controlled  bottomed 
grevitv  meters  Survey 
area  extending  from  coaat  to 
1000  metet  curve  Observe  - 
tlona  to  be  recorded  at  Inter- 
vals of  2 kllomatara  Surface 
ship  meters  to  be  operated 
continuously  by  recording 
snalog  and/or  digital  Remote 
controlled  bottom  meter  to  be 
lowered  and  raised  with 
winches  as  on  statton  opera- 
tion# Meter  reed  manual lv. 

Improved  short  range  precise 
navigational  capabllitlas 
i equlred 

t3.  Coastal  Control 
| Network 

| a . Present 

Capabl lit  lea 

977.000  to 

984.000  rage  la 

* 0.1  ^tal 

Establishing  shore  control 
stations  tied  to  existing 
national  and  International 
control  networks  Ovserva- 
t Iona  to  be  made  as  necessary 

Lack  of  unified  International 
calibration  standard*  and 
sufficient  density  of  control 

b.  Required 

Capabl lit  lea 

977.000  to 

984.000  nga le 

- .. . 

- 0,1  mga 1 

Continue  to  establish  world 
grsvity  networks  Observictons 
to  be  made  aa  necessary 

, 

Location  and  accuracy  of 
existing  station  Access  to 
station  and  transpex  tat  Ion 
allbratlon  of  meters 

|a.  Ice  Covered 

I Areas 

« . Present 

Capabl lit  las 

None  at  present 

b Required 

Capabl lit  lea 

I 

9'7 ,000  to 

984.000  totals 

- 0.2  mgs  1 

Pstablla1  stations  from 
hovering  helicopter  on 

sea  arid  last  lea  and 
adjacent  shores  where 
reaching  aras  bv  other  Mini 
la  not  prac table.  Underwater 
type  meter  lowered  and 
raad  from  helicopter 

Operation*  limited  by  sup- 
port and  flying  conditions;  do 
unique  instrumentation  required 
except  capabl lit v to  operate  at 
extremely  low  t emprra t urea . 

p.  Alrbnrna  Worldwide 

Araas 

| a.  Present 

j Capabllitlas 

None  at  pre**M 

I b Required 

Capabl  Utlss 

1 

975 .000  to 

986.000  mgals 



a 

- 5 mgals 

Continuous  rapid  .-ha*  > 
vat  ions  1 coverage  lot 
determining  ispraien 

tatlva  average  anomllles 

for  1 degree  and  small 



Precise  determination  of 
altitude  and  altitude 

changes  a*  well  aa  pre- 
cise positioning  and 
navigational  control 
required 

- ---  1 
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